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(54) ACTIVE MATRIX WIRING BOARD 

(57)Abstract: 

PURPOSE: To improve both of hydrofluoric acid 
resistance and dry etching resistance by using 
aluminum oxide as an etching protective film. 
CONSTITUTION: The etching protective film 5a 
consisting of the aluminum oxide (A1203) is formed on 
an insulating substrate 1 consisting of glass, etc, and 
^ scanning lines 2 having gate electrodes 6 are formed 
thereon. An oxidized insulating film 7 is formed to 
cover these electrodes. A gate insulating film 8 is 
formed to cover this oxidized insulating film 7 and a 
semiconductor layer 9 thereon. The central part 
thereof is provided with an etching stopper layer 10. 
Further, contact layers 11a and lib are respectively 
formed on the respective side parts thereof. Source 
electrodes 12 are patterned and formed on the contact layers 11a and drain electrodes 13 on 
the contact layer lib, respectively. The higher hydrofluoric acid resistance and dry etching 
resistance than the hydrofluoric acid resistance and dry etching resistance of the conventional 
active matrix wiring substrate formed by using silicon oxide, etc., are obtd. by forming the 
etching protective film 5a of the aluminum oxide in such a manner. 
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JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. ■ 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure of the active-matrix wiring substrate used 

for a liquid crystal display etc. 

[0002] 

[Description of the Prior Art] The display which comes conventionally to incorporate the active-matrix 
wiring substrate which prepared a switching element and electrode wiring on substrates, such as a glass 
plate and a silicon wafer, is put in practical use. 

[0003] For example, although the display pattern is formed on a screen by a liquid crystal display's 
choosing the display picture element arranged in the shape of a matrix, and impressing an electrical 
potential difference, the active matrix which carries out the selection drive of the display picture element 
arranged in the shape of a matrix by the switching element as one of the selection methods of such a 
display picture element, and forms a display pattern is known. He makes the optical modulation of the 
liquid crystal which intervenes between them occur, and is trying to check this by looking as a display 
pattern by using a thin film transistor (it calling for short Thin-Film-Transistor and Following TFT.) 
component, an MIM (metal-insulator layer-metal) component, an MOS transistor component, diode, a 
varistor, etc. generally, and switching the voltage signal impressed between the picture element 
electrode of a display picture element, and the counterelectrode which counters this as this switching **. 

[0004] Drawing 2 shows an example of a active-matrix wiring substrate typically. On insulating 
substrates, such as glass, two or more scanning lines 2 and two or more signal lines 3 intersect 
perpendicularly mutually, and this active-matrix wiring substrate is arranged by parallel, respectively, 
The picture element electrode 14 which drives liquid crystal, and the switching element 4 which carries 
out the selection drive of this picture element electrode are formed in each rectangle field surrounded 
with each scanning line 2 which carries out proximal, and each signal line 3. 

[0005] Next, the cross-section configuration of the part containing TFT of the active-matrix substrate 
using TFT as a switching element 4 is explained based on drawing 3 . 

[0006] On the insulating substrates 1, such as glass, etching protective coat 5b which consists of silicon 
oxide or tantalum oxide is formed on the whole surface. The scanning line which has the gate electrode 
6 is formed in besides, this is covered and the oxidation insulator layer 7 is formed. A tantalum, 
aluminum, etc. are used so that the oxidation insulator layer 7 prepared on it as an ingredient of the 
scanning line may be formed good with an anode oxidation method. This oxidation insulator layer 7 is 
covered and the gate dielectric film 8 which consists of Si02 and Si3N4 grade over the whole substrate 
surface is formed. On gate dielectric film 8, it is formed so that the semi-conductor layer 9 which 
consists of a silicon thin film may cover the gate electrode 6. The etching stopper layer 10 is formed in 
the center section on this semi-conductor layer 9, and contact layer 1 la and contact layer 1 lb are formed 
in contact with each flank of the semi-conductor layer 9, respectively on each flank of the etching 
stopper layer 10. On contact layer 1 la, pattern formation of the drain electrode 13 with which the source 
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electrode 12 which consists of Ti consists of Ti on contact layer 1 lb again is carried out, respectively. In 
case the etching stopper layer 10 separates the source electrode 12 and the drain electrode 13, it protects 
the semi-conductor layer 9 from an etching reagent. In part, the picture element electrode 14 of this 
drain electrode 1 3 which consists of transparent conductive film, such as ITO, upwards is formed, and 
the signal line is formed in contact with this on the source electrode 12. 
[0007] 

[Problem(s) to be Solved by the Invention] Although silicon oxide or tantalum oxide is used as etching 
protective coat 5b in the above-mentioned TFT matrix substrate silicon oxide --****_ -proof - fluoric 
acid ~ a sex - low TFT - membrane formation - the time - fluoric acid - depending - etching - a 
stopper - a layer - ten - etching - a process - and - FUTSU -- a nitric acid ~ depending - the source 

- an electrode - (-- Ti --) - 12 - etching - a process -- setting - as a protective coat - not functioning 

- Moreover, since dry etching-proof nature is low in tantalum oxide In the etching process of the semi- 
conductor layer 9 and the contact layers 1 la and 1 lb by the plasma-etching process of CF4 and the gate 
electrode (Ta) 6 by 02 mixed gas and CF4, and 02-/C12 mixed gas, it does not function as a protective 
coat. Therefore, since the active-matrix wiring substrate has received damage in the substrate side when 
it uses as a liquid crystal display, deterioration of dependability and display grace is invited, or it can 
become the cause of defect generating. 

[0008] This invention is made in order to solve the technical problem of such a conventional technique, 
and it aims at offering the active-matrix wiring substrate which has the etching protective coat excellent 
in both fluoric acid-proof nature and dry etching-proof nature by using an aluminum oxide as an etching 
protective coat. 
[0009] 

[Means for Solving the Problem] As for the active-matrix wiring substrate of this invention, the above- 
mentioned purpose is attained because electrode wiring has the protective coat which is arranged two or 
more in the shape of a matrix on a substrate, and consists of electrode wiring above a substrate from an 
aluminum oxide in a lower part. 

[0010] Moreover, the above-mentioned protective coat is directly formed at least all over one of the two 
of base substrates, such as a glass substrate and a silicon wafer, and, thereby, as for the active-matrix 
wiring substrate of this invention, the above-mentioned purpose is attained 
[0011] 

[Function] According to this invention, in the etching process at the time of switching element 
membrane formation, both fluoric acid-proof nature and dry etching-proof nature can be raised by using 
an aluminum oxide for the etching protective coat of a active-matrix substrate. 
[0012] 

[Example] Drawin gJ, is the sectional view of the part containing TFT of the active-matrix wiring 
substrate in which one example of this invention which used TFT is shown. 

[0013] Etching protective coat 5a which consists of an aluminum oxide (aluminum 203) is formed on 
the insulating substrates 1, such as glass. Besides the scanning line 2 which has the gate electrode 6 is 
formed, this is covered and the oxidation insulator layer 7 is formed. A tantalum, aluminum, etc. are 
used so that the oxidation insulator layer 7 prepared on it may be formed with heat or an anode oxidation 
method good as an ingredient of the scanning line 2, This oxidation insulator layer 7 is covered and the 
gate dielectric film 8 which consists of Sio2, Si3N4, and Ta205 grade over the whole substrate 1 is 
formed. On gate dielectric film 8, the semi-conductor layer 9 which consists of an amorphous substance 
or a microcrystal silicon thin film is formed in the location which counters the gate electrode 6 in contact 
with this. The etching stopper layer 10 which consists of the minerals thin film of Si3N4 grade is formed 
in the center section on this semi-conductor layer 9, and contact layer 1 la and contact layer 1 lb which 
consist of an n+-siIicon thin film in contact with each flank of the semi-conductor layer 9 are formed on 
each flank of the etching stopper layer 10, respectively. On contact layer 11a, pattern formation of the 
drain electrode 13 with which the source electrode 12 which consists of Ti consists of Ti similarly on 
contact layer 1 lb again is carried out, respectively. The source electrode 12 and the drain electrode 13 
are divided into each by post-etching formed by coincidence. The picture element electrode 14 which 
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consists of transparent conductive film, such as ITO (In203+Sn02) prolonged on gate dielectric film 8, 
is formed from the edge of this drain electrode 13, and the signal line is formed in contact with this on ' 
the source electrode 12. 

[0014] Such a active-matrix substrate is manufactured as follows. 

[0015] Etching protective coat 5a of an aluminum oxide is directly formed all over one side by the 
thickness of 500nm by the sputtering method on a glass substrate 1 . At this time, the target of sputtering 
forms the aluminum-oxide film by RF magnetron sputtering using an aluminum-oxide target. Besides, a 
tantalum is formed by the thickness of 300nm by the sputtering method, and pattern formation of the 
scanning line which has the gate electrode 6 with photolithography is carried out. Plasma etching which 
used the mixed gas of CF4 and 02 performs patternizing. Next, the oxidation insulator layer 7 with a 
thickness of 300nm is formed on the scanning line 2 which has the gate electrode 6 by the anode 
oxidation method or the oxidizing [ thermally ] method. The anode oxidation method was used in this 
example. 

[0016] Next, the laminating of the silicon nitride (Si3N4) is carried out by the plasma-CVD method, and 
gate dielectric film 8 with a thickness of 300nm is formed. It is also the same as when Si02, Ta 205, 
Y203, and Ti03 grade are used in addition to Si3N4. Thus, insulation is raised by making an insulator 
layer into multilayer structure. It touches on this gate dielectric film 8, the laminating of the amorphous 
silicon is carried out by the thickness of 30nm by the plasma-CVD method, and the semi-conductor 
layer 9 is formed. In contact with this semi-conductor layer 9 top, the laminating of the silicon nitride is 
carried out by the thickness of 200nm, and pattern formation of the etching stopper layer 10 is carried 
out with photolithography. Patternizing of the etching stopper layer 10 is performed by etching using 
fluoric acid. Then, patterning of these is carried out to coincidence with photolithography with the semi- 
conductor layer 9 which carried out the laminating of the contact layers 1 la and 1 lb which consist of an 
n+ mold amorphous silicon which added Lynn by the thickness of 50nm by the plasma-CVD method, 
and carried out the laminating previously. The dry etching which used CF4 and 02-/CI2 mixed gas 
performs the patternizing at this time. Furthermore, Ti film is formed by the sputtering method on this, 
and pattern formation of a signal line, the source electrode 12, and the drain electrode 13 is carried out 
with photolithography. The patternizing at this time is performed by etching using a FUTSU nitric acid. 
TFT called a reverse stagger mold by the above is produced on etching protective coat 5a. 
[0017] In addition, as an ingredient of a signal line, the source electrode 12 of TFT, and the drain 
electrode 1 3 of TFT, metals other than Ti, such as aluminum, Cr, and Mo, may be used with the above- 
mentioned structure. Next, the transparent electrode film (ITO) which used indium oxide as the principal 
component is formed by 1 OOOnm in thickness on this Ti film, and pattern formation of the addition 
capacity (not shown) which branched the picture element electrode 14 and this with photolithography is 
carried out. 

[0018] Thus, compared with the conventional TFT matrix substrate with which silicon oxide or tantalum 
oxide was used for the manufactured TFT matrix substrate as etching protective coat 5a, high fluoric 
acid-proof nature and dry etching-proof nature were obtained. 
[0019] 

[Effect of the Invention] As mentioned above, as explained in full detail, both low dry etching-proof 
nature seen by the etching protective coat of the low fluoric acid-proof nature and tantalum oxide which 
were seen by the etching protective coat of silicon oxide is improvable by using an etching protective 
coat as an aluminum oxide according to this invention. 

[0020] Therefore, in the active-matrix wiring substrate of this invention, the damage to the substrate by 
the etching process is small, and generating of the malfunction of the switching element at the time of 
using as a liquid crystal display, an open circuit, etc. can also be reduced. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the structure of the active-matrix wiring substrate used 
for a liquid crystal display etc. 
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PRIOR ART 



[Description of the Prior Art] The display which comes conventionally to incorporate the active-matrix 
wiring substrate which prepared a switching element and electrode wiring on substrates, such as a glass 
plate and a silicon wafer, is put in practical use. 

[0003] For example, although the display pattern is formed on a screen by a liquid crystal display's 
choosing the display picture element arranged in the shape of a matrix, and impressing an electrical 
potential difference, the active matrix which carries out the selection drive of the display picture element 
arranged in the shape of a matrix by the switching element as one of the selection methods of such a 
display picture element, and forms a display pattern is known. He makes the optical modulation of the 
liquid crystal which intervenes between them occur, and is trying to check this by looking as a display 
pattern by using a thin film transistor (it calling for short Thin-Film-Transistor and Following TFT.) 
component, an MIM (metal -insulator layer-metal) component, an MOS transistor component, diode, a 
varistor, etc. generally, and switching the voltage signal impressed between the picture element 
electrode of a display picture element, and the counterelectrode which counters this as this switching **. 

[0004] Drawin g^ shows an example of a active-matrix wiring substrate typically. On insulating 
substrates, such as glass, two or more scanning lines 2 and two or more signal lines 3 intersect 
perpendicularly mutually, and this active-matrix wiring substrate is arranged by parallel, respectively. 
The picture element electrode 14 which drives liquid crystal, and the switching element 4 which carries 
out the selection drive of this picture element electrode are formed in each rectangle field surrounded 
with each scanning line 2 which carries out proximal, and each signal line 3. 

[0005] Next, the cross-section configuration of the part containing TFT of the active-matrix substrate 
using TFT as a switching element 4 is explained based on drawing 3 . 

[0006] On the insulating substrates 1, such as glass, etching protective coat 5b which consists of silicon 
oxide or tantalum oxide is formed on the whole surface. The scanning line which has the gate electrode 
6 is formed in besides, this is covered and the oxidation insulator layer 7 is formed. A tantalum, 
aluminum, etc. are used so that the oxidation insulator layer 7 prepared on it as an ingredient of the 
scanning line may be formed good with an anode oxidation method. This oxidation insulator layer 7 is 
covered and the gate dielectric film 8 which consists of Si02 and Si3N4 grade over the whole substrate 
surface is formed. On gate dielectric film 8, it is formed so that the semi-conductor layer 9 which 
consists of a silicon thin film may cover the gate electrode 6. The etching stopper layer 10 is formed in 
the center section on this semi-conductor layer 9, and contact layer 1 la and contact layer 1 lb are formed 
in contact with each flank of the semi-conductor layer 9, respectively on each flank of the etching 
stopper layer 10. On contact layer 1 la, pattern formation of the drain electrode 13 with which the source 
electrode 12 which consists of Ti consists of Ti on contact layer 1 lb again is carried out, respectively. In 
case the etching stopper layer 10 separates the source electrode 12 and the drain electrode 13, it protects 
the semi-conductor layer 9 from an etching reagent. In part, the picture element electrode 14 of this 
drain electrode 13 which consists of transparent conductive film, such as ITO, upwards is formed, and 
the signal line is formed in contact with this on the source electrode 12. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, as explained in full detail, both low dry etching-proof 
nature seen by the etching protective coat of the low fluoric acid-proof nature and tantalum oxide which 
were seen by the etching protective coat of silicon oxide is improvable by using an etching protective 
coat as an aluminum oxide according to this invention. 

[0020] Therefore, in the active-matrix wiring substrate of this invention, the damage to the substrate by 
the etching process is small, and generating of the malfunction of the switching element at the time of 
using as a liquid crystal display, an open circuit, etc. can also be reduced. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although silicon oxide or tantalum oxide is used as etching 
protective coat 5b in the above-mentioned TFT matrix substrate silicon oxide --****- -proof -- fluoric 
acid - a sex -- low - TFT -- membrane formation ~ the time - fluoric acid ~ depending -- etching -- a 
stopper -- a layer - ten - etching - a process -- and -- FUTSU - a nitric acid - depending - the source 
- an electrode - (-- Ti --) -- 12 - etching ~ a process - setting as a protective coat - not functioning 
-- Moreover, since dry etching-proof nature is low in tantalum oxide In the etching process of the semi- 
conductor layer 9 and the contact layers 1 la and 1 lb by the plasma-etching process of CF4 and the gate 
electrode (Ta) 6 by 02 mixed gas and CF4, and 02-/C12 mixed gas, it does not function as a protective 
coat. Therefore, since the active-matrix wiring substrate has received damage in the substrate side when 
it uses as a liquid crystal display, deterioration of dependability and display grace is invited, or it can 
become the cause of defect generating. 

[0008] This invention is made in order to solve the technical problem of such a conventional technique, 
and it aims at offering the active-matrix wiring substrate which has the etching protective coat excellent 
in both fluoric acid-proof nature and dry etching-proof nature by using an aluminum oxide as an etching 
protective coat. 
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MEANS 



[Means for Solving the Problem] As for the active-matrix wiring substrate of this invention, the above- 
mentioned purpose is attained because electrode wiring has the protective coat which is arranged two or 
more in the shape of a matrix on a substrate, and consists of electrode wiring above a substrate from an 
aluminum oxide in a lower part. 

[0010] Moreover, the above-mentioned protective coat is directly formed at least all over one of the two 
of base substrates, such as a glass substrate and a silicon wafer, and, thereby, as for the active-matrix 
wiring substrate of this invention, the above-mentioned purpose is attained. 
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OPERATION 



[Function] According to this invention, in the etching process at the time of switching element 
membrane formation, both fluoric acid-proof nature and dry etching-proof nature can be raised by using 
an aluminum oxide for the etching protective coat of a active-matrix substrate. 
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EXAMPLE 



[Example] Drawing 1 is the sectional view of the part containing TFT of the active-matrix wiring 
substrate in which one example of this invention which used TFT is shown. 

[0013] Etching protective coat 5a which consists of an aluminum oxide (aluminum 203) is formed on 
the insulating substrates 1, such as glass. Besides the scanning line 2 which has the gate electrode 6 is 
formed, this is covered and the oxidation insulator layer 7 is formed. A tantalum, aluminum, etc. are 
used so that the oxidation insulator layer 7 prepared on it may be formed with heat or an anode oxidation 
method good as an ingredient of the scanning line 2. This oxidation insulator layer 7 is covered and the 
gate dielectric film 8 which consists of Sio2, Si3N4, and Ta205 grade over the whole substrate 1 is 
formed. On gate dielectric film 8, the semi-conductor layer 9 which consists of an amorphous substance 
or a microcrystal silicon thin film is formed in the location which counters the gate electrode 6 in contact 
with this. The etching stopper layer 10 which consists of the minerals thin film of Si3N4 grade is formed 
in the center section on this semi-conductor layer 9, and contact layer 11a and contact layer 1 lb which 
consist of an n+-silicon thin film in contact with each flank of the semi-conductor layer 9 are formed on 
each flank of the etching stopper layer 10, respectively. On contact layer 1 la, pattern formation of the 
drain electrode 13 with which the source electrode 12 which consists of Ti consists of Ti similarly on 
contact layer lib again is carried out, respectively. The source electrode 12 and the drain electrode 13 
are divided into each by post-etching formed by coincidence. The picture element electrode 14 which 
consists of transparent conductive film, such as ITO (In203+Sn02) prolonged on gate dielectric film 8, 
is formed from the edge of this drain electrode 13, and the signal line is formed in contact with this on 
the source electrode 12. 

[0014] Such a active-matrix substrate is manufactured as follows. 

[0015] Etching protective coat 5a of an aluminum oxide is directly formed all over one side by the 
thickness of 500nm.by the sputtering method on a glass substrate 1. At this time, the target of sputtering 
forms the aluminum-oxide film by RF magnetron sputtering using an aluminum-oxide target. Besides, a 
tantalum is formed by the thickness of 300nm by the sputtering method, and pattern formation of the 
scanning line which has the gate electrode 6 with photolithography is carried out. Plasma etching which 
used the mixed gas of CF4 and 02 performs patternizing. Next, the oxidation insulator layer 7 with a 
thickness of 300nm is formed on the scanning line 2 which has the gate electrode 6 by the anode 
oxidation method or the oxidizing [ thermally ] method. The anode oxidation method was used in this 
example. 

[0016] Next, the laminating of the silicon nitride (Si3N4) is carried out by the plasma-CVD method, and 
gate dielectric film 8 with a thickness of 300nm is formed. It is also the same as when Si02, Ta 205, 
Y203, and Ti03 grade are used in addition to Si3N4. Thus, insulation is raised by making an insulator 
layer into multilayer structure. It touches on this gate dielectric film 8, the laminating of the amorphous 
silicon is carried out by the thickness of 30nm by the plasma-CVD method, and the semi-conductor 
layer 9 is formed. In contact with this semi-conductor layer 9 top, the laminating of the silicon nitride is 
carried out by the thickness of 200nm, and pattern formation of the etching stopper layer 1 0 is carried 
out with photolithography. Patternizing of the etching stopper layer 10 is performed by etching using 
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fluoric acid. Then, patterning of these is carried out to coincidence with photolithography with the semi- 
conductor layer 9 which carried out the laminating of the contact layers 1 1 a and 1 lb which consist of an 
n+ mold amorphous silicon which added Lynn by the thickness of 50nm by the plasma-CVD method, 
and carried out the laminating previously. The dry etching which used CF4 and 02-/C12 mixed gas 
performs the patternizing at this time. Furthermore, Ti film is formed by the sputtering method on this, 
and pattern formation of a signal line, the source electrode 12, and the drain electrode 13 is carried out 
with photolithography. The patternizing at this time is performed by etching using a FUTSU nitric acid. 
TFT called a reverse stagger mold by the above is produced on etching protective coat 5a. 
[0017] In addition, as an ingredient of a signal line, the source electrode 12 of TFT, and the drain 
electrode 1 3 of TFT, metals other than Ti, such as aluminum, Cr, and Mo, may be used with the above- 
mentioned structure. Next, the transparent electrode film (ITO) which used indium oxide as the principal 
component is formed by lOOOnm in thickness on this Ti film, and pattern formation of the addition 
capacity (not shown) which branched the picture element electrode 14 and this with photolithography is 
carried out. 

[0018] Thus, compared with the conventional TFT matrix substrate with which silicon oxide or tantalum 
oxide was used for the manufactured TFT matrix substrate as etching protective coat 5 a, high fluoric 
acid-proof nature and dry etching-proof nature were obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view in the part containing TFT of the TFT matrix substrate in which one 
example of this invention is shown. 

[Drawing 2] The top view of the conventional common active-matrix substrate. 

[ Drawing 3] The sectional view in the part containing TFT of the conventional TFT matrix substrate. 

[Description of Notations] 

1 Glass Substrate 

2 Scanning Line 

3 Signal Line 

4 Switching Element 

5a Etching protective coat (aluminum oxide) 
5b Etching protective coat 

6 Gate Electrode 

7 Oxidation Insulator Layer 

8 Gate Dielectric Film 

9 Semi-conductor Layer 

10 Etching Stopper Layer 
11a, lib Contact layer 

12 Source Electrode 

13 Drain Electrode 

14 Picture Element Electrode 
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precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The active-matrix wiring substrate characterized by making the etching-proof nature 
protective coat to which-two or more electrode wiring is arranged in the shape of a matrix on a substrate, 
and changes from an aluminum oxide in a lower part from said electrode wiring more nearly up than 
said substrate intervene. 

[Claim 2] The active-matrix wiring substrate according to claim 1 with which the etching-proof nature 
protective coat is directly formed all over one side of a substrate. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[ Drawing 3] 



lia io 9 



5 















http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



9/6/2006 



JP,06-28 1 956,A [DRAWINGS] Page 2 of 2 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/6/2006 



Hef.<f 



cm>e*wsiw cj p> 02) & §fj if£ |ip & $g ( A ) {io^at«&n»9 

#$FF6-281956 



«3)£fffija ™ 6*0990141* 7 B 



{5i)inta.' 




PI 




G 0 2 F 1/136 


5 0 0 91I9-2K 






H 0 I L 29/784 










9056-4M 


HO 1 L 


on ; to -5 11 v 
eat to ill a 








mmmz ol (i4i) 




#©¥5-70075 


<?1)UMU 


000OOSO49 












5^(1993)3^290 




^RM*KTtlWWE^6»r22»22^ 






(72)^* 
















(72)5SHS# 


am & 














omm* 


















&m± mm m 











(54) l§m<V4,m T9?4^\*>1 xSBffi&ffi 



(57) 

[*»] BMtr* 5 ^>^ttfiani4 




6 T 



K-ffltT* 3 9 *>*tt«MB*^ 

«. 

fci[^fiS3nrt,iSi^cril iaisor iff a rfv b >) 
[000 1] 

[0GO2] 

i&xmmm S£*^o. ^^^^^ 

10 0 0 3] SESSS^iSlS*, -? f- y^xfttc 

^|J§ ftfc^*^£jg&t,'CSE*Effl&]T 5 C £ St J; 

^!£&©jfflK]fc£©— i(,-c. h <) pxmcffiFl 

(Thin-F i Im-Trans i s t or. 
&TTFT£Bg#rrS 0 ) MI M <£IS-®|*g| 
MOS Y?>i?Z*3&-^ %■{■%■- F. 

c o o o 4 ] @ 2 5sr ^ ^"v i- 1) t>z&imm>- 

WS^SfKjtC^Lyt &©■?&£„ C©r $<? i zf-vY y 

3 &rH3ft&th?n©]8ra^iSft£«nttrr& 

[0005] i^K. ;U»*>$Wf-4 4l,TTFTS 
[0006] *T?x&£©tt*ttSK 1 <0±tc. SHt* 



(23 #13^6-2 8 1 9 5 6 

2 

c<cMfsaiMt«a©±otjiftawcBx»?>ifx f 

©S«aBJ:«CB*ii*Ji0 ©*MtlK:t6t/ca> * ? F 
io Ml 1 afcJ;D ! =!>3i'l-Jgl 1 bW*ft?tlBf&2tl 
t^S, a>**HBl la©J:(CKTi^57- 
X^&12#. 4fcn:>**hHl 1 b©±KttTi*> 

fw >ms 1 3 *we*i*fv< * - >«flss nr 

#S9*GS*3-£. t©F'W^f8Sl 3©-gj_Bi;i± 
I TO«©Mmglt*&a&IA*Sfi 1 4*i^JSd 

*vc*s*) s v-xasi 2©±«:atftKS^^-^a 

20 [0 00 7] 

[?m&fB&ii>&'>h*&m&] ±m<DTFT-7b<jt> 

SKJ:«v»^®B (Ti ) 1 2©x- J ^>i'xsKte 

5^x>^>^tt*i<Eo©-e, CP,. O.jg^^Jct 
sy-hm^(Ta) 6©^Xvx7?>^Xg45J; 

* 5 1 i«^M^*©HS £ a •) » * . 
[0008] *#|BJtt. C©<fc i 5 &S£S^3}©iS)li*« 

b-cawtr^sx-jrAtKustiKj:!), m-yvmm 

feJ;DW h"9-fx';?> ^©^{cflinfcx y ^> 

[oooa] 

[iMtWft-S-afcawDS*] •$m<Dr>>?*i~? v 

[001 0] tit. #m®Ti>?j7v}-')i>ZGm 
so ©K-xaw©itHt< t%)^©^i«:i£^^snr 



[00 1 1 i 

mm} *^{c«tn«, ri'f^^h^xsio 
•c* ft? sffi*s j: aw k ^ -f x m<mis*fo 

[00 l 2] 

[ftttH] HlBTFT*Hl»fc*»9liOlS8SWtjS 
•t79Ti7W) **BIHHB©T F T £#&$#© 

[ 0 0 1 3 ] if^XK t'<Bfflm.m& 1 ©±«Kftr * 
{A 1 ,0, ) J:9fc$x»?>*4P«»6a>ii 

flMSi-itt,^, e©±fcy~h^6£#s-Sj£j£ii 

©.m*6g:K7*a- : >'C l a«lC^»«:toft:,TS i 

o.. si.n,. Ta.o.^sfltay-natMisai 

>S*8*6fc&4MIWi9*^Stvtt»*. C©¥# 
^>i^X h v*-M 1 0<oem±(c»«aEIW8®# 

1 1 afej:^/3>^t4'^®l i bd^ft-eftjgjfcsftT 

nil 1 a©±KBT i*6flt«v-;* 
m@12*i. *fc=r>**f-Jai 1 b©_BC&i|aI«;T 

*VO»*. V-XWl2tFW>«H SttffMtt: 

-f>«8il 3©imi:9*-M6IMI8±teB0t£i T 
O ( I n.O. + SnO.) ^®S»a!SffiS*^ft«^ 

[00 1 4] C<OJi^f3:7i'f*^h')f^mmit&. 
T©<fc*>fc»;*ftS, 

[0015] ] <z>_Bcxa ? $ y v^&KJ: 

niiKDffft-cJtlll^BtcBfflffiiS-J-S. CO*. 

$ 'J > i<© * - Y » V t* Htf tT * 5 x 9 a * - y 9 h 4 

-5C £9 Htffe t«1-4*3BI*/i*->«iH- 



C3) ^!3¥6-2 8 1 956 

4 

0 0 n m<Dm&<m<tm®7 mm* . #*fe0t? 

[0 0 16]^K. -75X>7CVDffit£t)mktr<{8 

8«BtfT*. SijN.feWKS iO„ Ta,O s , Y, 
O,, T i 0 3 ^*ffli,s&»£*>TO??*$. e©J:5{t 
«^&£HfiHSiE-r& c tic J: mm^nmx^ 

8(C ± *) 7 *A 7 r X i-* V 3 0 n m©^*t?flSH 
10 U ¥$ftS9«rr5. C©¥3(#jl9©Jik:SL, 
rSffcy^3S%2 0 0 nm©J3#TK»IU 7*HJv 
i/57^-ia*)i7f>» b y^-Jgl 0^Ad(- 
>Jt2JS*t3. x.v?>#Xhy ri-m 1 0 ©.Kir-Xfc 

U, 1 1 b£^;tvCVDi£fc 
J; 5 5 0 n m©##-CS?IB L . 5fcKfl|» Otc^mtm 9 

20 l 1 iB&#x*fflUfcF5^xi 7 *:>yKJ:bfTfc3. 
3 6 tc C ©±{cX/< » £ t; > j H^jg^ t- , 7 

Otfft'S. 6f±tej:Da£«#jtf-ai«3h4TFTiH 

[0 0 1 7 J jSj, JJBi^-Cffi-t^iTFT©^/-^^ 
SI 2feJ:0'TFT©KUY>'S@l 3«DM^itT» 
Ti©f6tCAK Cr, Mom<D£m*m^Th&^. 

imimm C I TO) 1 0 0 0 nm-CSisiKL. 7 

mtf v*A*ffli^se*©TF h v fxs»it 

[00 19] 

fty^sKDx^^^ysRBhraifeftfcffi^w? i-^ft 

a EWK t * > * a© x y ^> y^S^r » fett fcfiu 
WKv-^X7^>ytt©^=&S!#-r*t:iAtTC*S. 
[OOZOl^t, *«W©T*?--f7-vH'J^K 

ao^tt*. x»*>adm*s«^©yj*--5?# 

[@M©jSr*ftitt9g) 

so [hi] *»im© i n*w*^r t ft?m;# xsm 



f#B&¥6-2 8 1 9 5 6 



mm. 

[S3] «3frOTFTvhyi;xlHE©TPT4d«»85 




*5b x ? 
6 ^-t-Sg 

9 mm 

11a, lib ^$i> Ym 

12 V-X*ffi 

13 FW>W 




V 



